In today's second language classrooms, students are often asked to work in pairs or small groups. Such collaboration can take place face-to-face, but now more often via computer mediated communication. This paper reports on a study which investigated the effect of the medium of communication on the nature of pair interaction. The study involved six pairs of beginner participants in a Chinese class completing seven different tasks. Each task was completed twice, once face to face (FTF), and once via computer mediated communication (CMC). All pair talk was audio recorded, and on-line communication was logged. Using Storch's (2002) model of patterns of pair interaction, five patterns were identified: collaborative, cooperative, dominant/dominant, dominant/passive and expert/novice. The medium of communication was found to affect the pattern of interaction. In CMC some pairs became more collaborative, or cooperative. The implications of these findings for language teaching, particularly for the use of CMC in language classes, are discussed.
INTRODUCTION
The use of group or pair work in the second language (L2) classroom is widely recognised as beneficial, and begins to address concerns which have been raised with respect to the cognitive focus which has tended to dominate SLA research (see for example, Wagner, 1997, 2007) . Research has shown that learners working in small group or pairs use the L2 more so than in teacher-fronted class activities (Long and Porter, 1985) . This greater use of the L2 is particularly important in foreign language contexts where, unlike second language contexts, the classroom is often the only site where students are exposed to and engage with L2 input. As Strauss and U (2007) argue, students need to be encouraged to work in pairs or small groups because this is likely to provide them with the necessary practice to improve their fluency. In terms of accuracy, Wigglesworth and Storch (2009) found that students when working in pairs performed better on a joint written task than did students working on the same task individually, suggesting that the joint activity allowed the student to pool their resources. In this case, there was the added advantage that students discussed language points with each other in some detail.
Research from different theoretical perspectives has also promoted the use of small group and pair work in L2 classrooms. Research (e.g. Gass and Varonis, 1986; Mackey, 1999; Pica, Holliday, Lewis, Berducci and Newman, 1991) , based on the interaction hypothesis (Long, 1983 (Long, , 1996 , has shown that when learners work in small groups or pairs with a competent speaker of the L2, or a fellow student, they engage in a number of negotiation moves (e.g. requests for clarifications, confirmation checks, recasts), which are said to make input more comprehensible, and direct their attention to gaps in their linguistic knowledge. While this focused attention or noticing, has been hypothesised as important for second language acquisition (Schmidt, 1993 (Schmidt, , 2001 , it has only a limited amount to contribute to our understanding of the role of social context and social interaction in language learning, now widely recognised as playing a major role in second language learning.
Thus, researchers informed by sociocultural theoretical perspectives also promote small group and pair work. Based on the work of Vygotsky (1978) , sociocultural theory views cognitive development as an inherently social activity involving interaction between people. Researchers informed by this perspective argue that engaging in collaborative talk (Swain, 2000) is language learning, where both the process (what is said) and the ability to reflect on what is said (product) engender language development (Swain and Lapkin, 1998) . A number of studies (e.g. Donato, 1994; Ohta, 2001; Storch, 2002) have shown that when learners work in pairs or small groups, they use language to deliberate about the L2 and in the process of doing so pool their linguistic resources and co-construct linguistic knowledge or knowledge about language. Donato (1994) refers to this pooling of resources as 'collective scaffolding'. Ohta's (2001) longitudinal study of peer interaction in a Japanese classroom found that even less proficient peers are able to provide assistance to more proficient peers.
However, as Storch (2002) has shown, language students assigned to work in pairs do not always work in patterns that are conducive to language learning. Storch found that when students work in collaborative (working together to solve the problem) or expert/novice (where one assists the other) patterns, they are more likely to offer each other assistance and be receptive to the assistance given. This assistance can take the form of positive feedback or providing corrections, as well as explanations of grammatical conventions and word meanings. However, in patterns where one participant dominates the interaction, while the other remains fairly inactive (a dominant/passive pattern), or in cases where both members of the pair attempt to dominate the interaction and are not receptive to the advice offered by their partner (a dominant/dominant pattern), there are fewer opportunities for language learning. The small number of studies that have investigated the nature of pair interaction in tact L2 classrooms show similar results (e.g. Aldosari and Storch, 2006; Ives, 2004; Watanabe, 2004) .
Most studies of interaction to date have considered face-to-face (FTF) interaction. However, given the growing use of computer-mediated communication (CMC) in the L2 classroom, there is a need to investigate the nature of peer interaction in the computer mediated environment, and what impact this mode of communication has on the nature of the interaction.
Before directing our discussion to research on the nature of the interactions in CMC, it is important to consider the key role played by 'tools' in sociocultural theory. According to this theory, human social and mental activity is mediated by culturally constructed tools (Lantolf, 2000; Lantolf and Thorne, 2006) . Tools can be concrete physical artifacts (e.g. calculators, computers, text books) or psychological (e.g. language, whether the L1 or the L2). The important point to consider here is that tools, created by humans, shape the physical and cognitive activity humans engage in. The clearest examples are perhaps of how physical tools such as calculators have changed the ways humans perform arithmetic calculations, and how word processors have affected the way we compose a text. Thus research on human cognitive development (including language learning) needs to take into consideration the effects of tools on human activity.
Research has suggested that CMC may affect the dynamics of participation in taskbased activities. Some researchers have suggested that CMC may encourage participation because of the lack of time pressures (Kelm, 1992; Blake, 2000) . Roed (2003) , for example, who compared second language interactions in CMC and FTF, found that CMC encouraged participation and collaboration. CMC advantaged particularly shy students by reducing performance pressures and anxiety. At the same time, vocal students who tended to dominate FTF communication, found it harder to do so in online discussions. Xie (2002) , on the other hand, in a study involving 27 advanced learners of Chinese in a 50-minute session of internet relay chat (IRC), reported the problem of unequal participation: some students seemed to take control and dominated the sessions, whereas three students remained silent during the whole IRC session. He suggests that such patterns of participation may be related to the learners typing skills, particularly the ability to type Chinese characters. These changed dynamics have important implications for L2 use and opportunities for L2 learning.
Research on the effects of CMC on the use of L2 and engagement with L2 is mixed. On the one hand, because CMC is text-based and eliminates time pressures it may encourage participants to reflect on the language they produce because they have more time to process the input and any feedback they receive as well as have more opportunity to monitor their output (Kelm, 1992) . Blake (2000) , too, argues that the unique features of CMC such as text-based interaction and absence of non-verbal cues may encourage more focus on the language produced (self-corrections) and more negotiations. Adopting sociocultural theoretical perspectives in his investigation of CMC, Kitade (2000) found the text-based, no turn-taking nature of CMC encouraged self and other initiated repairs in CMC interaction. He argued that CMC facilitates comprehensible and meaningmaking interaction, awareness-raising, as well as collaborative learning. However, the assumption in all these studies has been that CMC encourages collaboration, without investigating more closely the kind of relationships learners formed when working in CMC, and what effect the nature of their relationships as well as the mode of communication has on L2 use.
The aim of this study, therefore, was to explore the effect of the medium (computers) on pair interaction by comparing CMC and FTF interaction.
METHODOLOGY
The study was implemented in a beginner Chinese evening class that met for two hours per week for ten-weeks. In this study, participants worked in the same self-selected pairs over the term. Seven writing tasks were used: five composition tasks, one editing task, and one translation task. Tasks were designed to correspond with the content covered in the course textbook. Each task had two isomorphic versions: one version was completed by the pairs in a face-to-face (FTF) mode in the classroom, and the second version was completed via computer mediated communication (CMC) outside class time. The order of FTF and CMC tasks was counterbalanced. FTF interactions were audio recorded, and CMC interactions were logged and submitted to the researcher. All completed tasks were collected. Participants were trained before the study was implemented to ensure they were able to complete the technical requirements of the activities. Questionnaires were administered at the beginning of the study to collect biographical details about the participants, including how long they had studied Chinese prior to enrolling in this class, and information about their experience with on-line chatting.
1 Table 27 .1 Participants Six male and six female students participated in the study. Their details are provided in Table 27 .1 (all names used are pseudonyms). All participants had been studying Chinese for at least one semester, which was a pre-requisite for enrolment in this postbeginner class. There was a range of in-line chatting experience among the participants, with some chatting on line on a daily basis, and others never.
The cohort in this study was small and because it was a classroom based study, extraneous variables (gender of participants, age, familiarity, etc), were not controlled.
DATA AND DATA ANALYSIS
The data explored in this paper are the transcribed pair talk interactions produced in FTF interaction, and the logged CMC interactions. These data sets were analysed qualitatively for the nature of pair interaction. We describe our approaches to the data analysis and the results obtained in turn.
A qualitative analysis was undertaken to identify the global patterns of dyadic interactions and the salient features that distinguished these patterns. This analysis was based on Storch's (2002) model of dyadic interaction which distinguished between four patterns of dyadic interaction on the basis of equality and mutuality. Equality refers to the level of contribution and the extent to which the participants exert control over the task, while mutuality refers to the degree to which the participants engage with each other's contributions, or, conversely, their lack of engagement with the contribution of their partner. Equality and mutuality in the model are represented as intersecting continua, and each pattern fits into one of the quadrants thus formed, as shown in Figure 27 .1.
In Storch's (2002) original model, there were four quadrants, representing four patters of interaction. In this study an additional pattern occurred in Quadrant 2, which we have labelled 'cooperative', and which occurred only in the CMC data. We discuss each pattern in turn.
The pattern in Quadrant 1 represents moderate to high levels of equality and mutuality and is labelled collaborative. In this pattern, both participants contribute to the interaction and engage with each other's utterances so that there is a perceived level of discussion and cooperativeness. There are two patterns in Quadrant 2. The first is labelled dominant/dominant, and is one where equality is moderate to high, in that both participants contribute to achieving the goals of the task, but mutuality is moderate to low and the participants pay only limited focus to the contributions of the other. In this pattern, both participants contribute to the task, but both appear to compete for control of the task and where they do engage with the contribution of the other it is mainly in the form of disagreement. In the second pattern, labelled cooperative both participants contribute to the task and their equality is moderate to high, but their mutuality is low. Figure 27 .1 Model of dyadic interaction found in the study (following Storch, 2002) Neither attempt to take control of the tasks as in the dominant/dominant pattern. Rather there is a division of labour, where both participants work on the tasks but do not engage with each other's contribution. The completed task is therefore a composition made up of individually composed sentences. Therefore, this pattern is placed in Quadrant 2 in Storch's model. The pattern in Quadrant 3, representing medium to low equality and mutuality, is labelled dominant/passive. In this pattern of interaction, one participant takes control of the task, while the other participant plays a more passive role. Little effort is made to balance the contribution or encourage the more passive participant to engage with the activity. In Quadrant 4, representing moderate to low equality but moderate to high mutuality, the pattern is labelled expert/novice. Similar to the dominant/passive pattern, in this pattern one participant contributes more than the other. However, unlike the dominant/passive pattern, in the expert/novice pattern, the more dominant participant (the expert) encourages and invites contributions from the other participant.
The following excerpts taken from the FTF and CMC data demonstrate each pattern and its salient characteristics.
Excerpt 27.1 is an example of the collaborative pattern. It comes from the pair talk of Ben and Jan interacting face-to-face on the schedule task. Both Ben and Jan contributed to the composition and engaged with each other's suggestion. In constructing the sentences in Excerpt 27.1, there is evidence of co-construction: both learners contributed to the generation of ideas (lines 5-7) and built on each other's suggestions (lines 8-9, 12-15). They also deliberated over the use of language (lines 16-20) , and read/assessed their coconstructed sentence (lines 21-23). The excerpt also shows evidence of the learners providing positive feedback (lines 7, 13), asking each other questions (lines 6, 12, 14) and providing information and confirmation (lines 7, 13, 15, 17) . Many of these functions were performed in the shared L1 (English). The first person plural pronoun was used throughout the interaction (lines 5, 6, 12, 15, 19) denoting a joint ownership of the task.
Excerpt 27.2 shows collaboration in CMC. The excerpt comes from the data of Julie and Nick also composing a schedule. As in FTF, collaboration in CMC involved both learners contributing to the task. However, unlike FTF collaboration, in CMC collaboration seemed to occur in negotiations over the phrasing and grammatical accuracy of a sentence largely composed by one of the learners. As Excerpt 27.2 shows, Nick initiated a sentence, and then asked Julie's opinion about it (line 105). The pair then deliberated over the sentence that Nick had constructed (lines 110-122). Both L1 and L2 were used in these deliberations, with the L1 enabling the learners to reflect on L2 use. Excerpt 27.3 is an example of the pattern dominant/dominant. This pattern was found only in FTF data. The excerpt comes from the data of Ivan and Lisa on the plan task. Both participants contributed to the task but there was considerable disagreement and generally an inability to reach agreement (lines 62-73, 78-80). Clearly the pair found it difficult to reach a resolution that both could accept. They frequently rejected each other's suggestions (lines 69-72, 79), and ignored the other participant's opinion (line 80). There was no use of the first plural pronoun 'we'. Therefore this discourse shows a pattern where both participants contribute to the joint activity but they rarely engage with each other's contribution in a positive way. Thus although equality is moderate to high, mutuality is moderate to low. Excerpt 27.4 shows the Cooperative pattern. This pattern, as mentioned earlier, was found only in CMC interactions. Here both participants, Ben and Jan, contributed to the task by taking turns to compose a sentence. Unlike Excerpt 27.1, which showed a collaborative pattern for this pair when completing tasks in FTF, Excerpt 27.4 shows that in CMC there was not much evidence of co-construction or engagement with each other's contributions. In the cooperative pattern, each participant mainly focused only on composing or correcting their own sentences (lines 7-10, 11, 13). There were few questions or deliberations over language use. Since equality of contribution seemed moderate to high and the mutuality low, this relationship was labelled cooperative. Excerpt 27.5 is an example of the pattern dominant/passive which was found mainly in FTF interactions. The excerpt comes from the data of Julie and Nick on the plan task. As the excerpt shows, Julie took control of the task and contributed more (lines 113, 117, 119, 121, 123, 125) . She made little effort to invite contributions or suggestions from Nick. She negated Nick's contribution (line 115) and ignored Nick's confirmation (line 119). Nick tried to contribute (line 114) but received negative feedback. He participated in the task only by agreeing with everything that Julie suggested (line 116, 122, 124) or by repeating her suggestions (line 120). He asked few questions for information or confirmation. There was not much talk about the language they were using except in the one instance where Julie negated Nick's contribution (line 115). The majority of the L2 was produced by Julie, the dominant participant. Excerpts 26.6 and 26.7 provide examples of the expert/novice pattern of interaction. Both come from the data of the same pair, Sean and Sam. Excerpt 27.5 comes from the FTF data on the schedule task. As the excerpt shows, Sam contributed more to the task, especially in phrasing ideas into Chinese (lines 88, 96, 104, 106) , and correcting Sean's utterances (line 94, 108, 110) . However, he also encouraged Sean to participate (line 98), and answered all his questions (lines 88, 90, 96, 108) . Sean deferred to Sam's opinion (line 87, 89, 95, 107) , and participated by offering some ideas and repeating Sam's suggestions (line 97).
Excerpt 27.7 comes from the pair's CMC data. The excerpt shows that the traits characteristic of expert and novice are similar in CMC and FTF. In both modes the expert leads the task but attempts to engage the novice and encourage the novice to contribute. The novice contributes, but defers to and relies on the assistance provided by the expert. What is interesting about Excerpt 27.7 is that it shows evidence of role reversals. In the CMC on this task, it is Sean who took on the role of the expert and Sam that of the novice. Sean clearly prepared for the task in advance and took the lead. He contributed more (lines 89, 91-93) 
RESULTS
In this section we report on the patterns for each pair in turn in FTF and CMC. When working on the tasks in the FTF mode, there was a joint effort in generating and phrasing ideas, with both learners contributing to the tasks. There were many instances of co-constructions during the process of composing their writing. They both offered ideas and suggestions, gave positive feedback to each other, asked each other many questions to receive information and confirmation about a range of language issues.
PAIR 1 (JAN & BEN)
Excerpt 27.1 illustrates the collaborative relationship and the salient features of that relationship found in the data of this dyad. However, in the CMC mode, the predominant pattern of interaction was cooperative. As shown in Excerpt 27.7, although both participants contributed to the task, there seemed to be a division of labour taking place, with each participant completing their sentence individually. There were few questions and little discussion and deliberation over the sentences they constructed. Nor was there talk about the language they used.
Thus, for this pair, the mode of communication seemed to affect the pattern of interaction. Their lack of interaction in CMC could be attributed to their lack of experience with online chatting (see Table 27 .1).
PAIR 2 (EMILY & LAURA)
Pair 2 also showed different patterns of interaction in FTF and CMC. As summarised in Table 27 .3, Pair 2 interacted in an expert/novice pattern on four tasks, but a collaborative pattern on three tasks when interacting FTF. However, when interacting in CMC, the predominant pattern was collaborative.
In FTF tasks, Emily often played a leading role. She contributed more to the tasks but she did not take control of the tasks. She tried to get Laura to engage in the tasks by asking questions or inviting Laura's contributions. She also offered explanations. Laura contributed less, and her contributions were short, consisting mainly of repetitions or questions, asking for information or confirmation. However, in CMC interaction, the pair tended to show a collaborative pattern of interaction. They both contributed to the task equally and actively. They worked together on the sentences, expanded each other's ideas, and deliberated over them together. They asked each other questions, offered suggestions, gave positive feedback and accepted different opinions to reach agreement. Only on one CMC task (Weather) their pattern was cooperative, where they tended to construct their own sentences and there was minimum interaction in completing the task. This may be because of the familiarity of the task which encouraged greater cooperativeness between the participants.
PAIR 3 (IVAN & LISA)
Unlike other pairs, Pair 3 was the only pair whose predominant pattern of interaction in both FTF and CMC was the same (see Table 27 .4). Thus the different mode of interaction did not affect their patterns of interaction. In both modes, the participants' coconstructed sentences, built on each other's ideas and deliberated over phrasing, akin to the manner shown in Excerpt 27.1 for Pair 1. There was also evidence of a high proportion of L2 used throughout their interaction. In CMC, with the exception of two tasks when they cooperated, the predominant pattern was also collaborative. It should be noted that both learners were very experienced in using online chatting software (see Table 27 .1). 
PAIR 4 (JULIE & NICK)
Table 27.5 summaries the patterns of interaction for Pair 4. It shows that generally one learner (Julie) took the lead, acting either as an expert (Food and weather tasks) or more often as the dominant participant in a dominant/passive pattern of interaction. This was the only pair that showed a predominantly dominant/passive pattern in FTF. In CMC, although there was no predominant pattern of interaction, there was evidence of collaboration on some tasks (3). Table 27 .5 Patterns of interaction of Pair 4 in FTF and CMC As in the case of Pair 2, Julie was a native speaker of English and Nick was Vietnamese. In addition, Julie had learnt Chinese at primary school (Table 27 .1). Thus the advantage of proficiency in the shared L1 and L2 may explain her dominance in the FTF mode. Although a dominant/passive pattern of interaction was also evident in CMC on one task, there were also occasions when the pairs collaborated. Thus, the mode of communication had some effect on the nature of interaction.
PAIR 5 (SEAN & SAM)
Pair 5 is an interesting case. As shown in Table 27 .6, in FTF, their predominant pattern of interaction was expert/novice, with Sam, the more proficient Chinese learner, being the expert and Sean, the weaker student, the novice. In CMC, however, there was more collaboration and cooperation. In addition, in the final two tasks, although the relationship was expert/novice, it was Sean who acted as the expert in the CMC environment (see Excerpt 27.6). Even though Sean was not familiar with chatting, because he prepared well before the CMS tasks, he contributed more to the tasks than in FTF. 
PAIR 6 (STAN & YAN)
Pair 6 showed quite different patterns of interaction in FTF and in CMC mode. Table  27 .7 presents a summary of these patterns. In FTF, although both learners had completed one semester of Chinese, Stan, whose proficiency seemed higher than his partner's, acted as the expert, and the predominant pattern of interaction was expert/novice. In contrast, in the CMC mode, the predominant pattern of interaction was collaboration. This pair also had extensive experience of chatting online. Table 27 .8 summarises the occurrence of each of the patterns in the two modes. As can be seen, although the number of instances where pairs interacted in a collaborative pattern is similar for FTF and CMC, what the table clearly shows is that in FTF there were more instances where one learner assumed a leading role and acted in an expert role (17) or a dominant role in a dominant/passive pattern. There were also no instances of cooperation in FTF. In CMC, pairs interacted mainly in a collaborative (17) or cooperative pattern (11). There was only one instance of a dominant/passive pattern (1) and none of dominant/dominant.
SUMMARY OF PATTERNS OF INTERACTION

DISCUSSION
Five different patterns of dyadic interaction were found in this study: Collaborative, cooperative, dominant/dominant, dominant/passive, and expert/novice. The patterns did not seem to be affected by the type tasks (or the passage of time) as was found by Storch (2002) , but did appear to be affected by the mode of communication. With the exception of Pair 3, who showed a predominantly collaborative pattern in both FTF and CMC, other pairs showed different patterns in the two modes. Pair 1 which collaborated when working in FTF cooperated when working in CMC. Pair 2 and 6 displayed a predominantly expert/novice pattern in FTF but became collaborative in CMC. Pairs 4 and 5 showed a tendency for one learner to dominate in a dominant/passive (Pair 4) or expert /novice (Pair 5) pattern in FTF, but were more collaborative and cooperative in CMC.
In sociocultural terms, it is clear that the 'tool' (i.e. the mode) shaped not only how the learners composed their texts (e.g. co-construction versus division of labour) but also the nature of the interaction, enabling some learners to increase their participation. Certainly, the greater participation by some learners in CMC found in this study is consistent with the findings of other studies (Abrams, 2003; Beauvois, 1992; Warschauer, 1996) . This may be because CMC allows learners to communicate at their own pace, thus reducing learner anxiety as Kitade (2000) has suggested. Furthermore, in this study it seemed to benefit particularly ESL members of the pairs (e.g. pair 3, Pair 6). Although this is a small scale study, these results indicate that the advantages of CMC mode are that it provides both participants with greater opportunities for engagement and involvement with language tasks. The FTF mode, on the other hand, appears more likely to elicit modes of communication in which one partner is more dominant, often acting as expert. The fact that this pattern does not transfer to CMC suggests that the individuals acting as 'experts' are not necessarily more expert than their partners, since if this were the case, we might expect this pattern to occur equally across both modes.
One conclusion therefore that can be drawn from these findings is that CMC is a useful pedagogical tool in L2. However, as Lantolf and Thorne (2006) point out, CMC does not necessarily ensure a more participatory mode of interaction. Prior online experience may affect the nature of interaction in CMC, with learners who have extensive CMC experience (e.g. Pair 3 and Pair 6) more likely to collaborate in this mode whereas pairs composed of learners with variable chatting experience (e.g. Pair 1 Pair 5) less likely to collaborate in CMC. Preliminary investigations of the interview data suggest that attitudes towards the use of CMC for language learning purposes and how CMC is used may be additional factors that need closer investigation.
The pedagogical implication of this small scale study is that both modes of interaction, FTF and CMC, have a role to play in the language class. CMC seems to promote greater learner engagement and hence participation in task based activities. Furthermore since patterns of pair interaction are affected by the mode of communication, and some patterns provide more opportunities for language use and deliberations about language than others, it seems that teachers need to closely monitor the nature of the relationships formed when learners interact -whether this is in face to face mode, or via computer mediated communication.
Second language acquisition involves complex interactions between cognitive, social and interactional characteristics of the individual. This study has examined only a very small aspect of this from the point of view of identifying the kinds of social interactions which might encourage students to engage with language in two different modes. There are, of course, many other factors which have not been discussed here, but which may also impact on the outcomes. Some participants may prefer face-to-face over CMC, and other the reverse. The factors related to tasks differences were not taken into account, and although the tasks were counterbalanced in presentation, the effect of the first attempt of the task was not analysed separately.
ENDNOTES
1
Additional sources of data not included in this paper were interviews and questionnaires completed by the participants during and at the end of the study.
